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     Date: July 27, 2010 
 

 
 
Mr. Brian L. Buniva, Esquire 
Eckert Seamans Cherin & Mellott, LLC 
707 E. Main Street, Suite 1450 
Richmond, VA 23219 
804-788-7759  (Direct) 
804-240-3834 (Cell) 
804-698-2950 (Fax) 
bbuniva@eckertseamans.com 
www.eckertseamans.com 
 
 
 
RE:  Virginia State Law Enforcement Training Center 
 Virginia Department of Corrections State Farm 

Powhatan County, Virginia 
 Project Number: 156-09156-003 
 Balzer and Associates Project No.: C1000375.00 
 
 
Dear Mr. Buniva, 
 
Balzer & Associates has completed our review of the proposed firing range that is to be 
located at the Virginia Department of Corrections State Farm site in Powhatan.  At the request 
of our clients, we have reviewed the site plans, prepared by TRS Range Services and 
MACTEC Engineering and Consulting, Inc.  Our review of the plans has been focused toward 
identifying potential safety and noise issues as they pertain to the proposed firing range. 
 
Based on our initial review, it would appear that the Surface Danger Zone (SDZ) for the site 
and the environmental impacts due to the noise created by the firing range were not 
adequately addressed in the plans. While we have not been able to examine any pre-planning 
documents that may have been created during the planning phase of the project, it is apparent 
from the construction documents that the SDZ impacts residential areas across the James 
River, in Goochland County.  Additionally, the noise created by the firing range will impact 
existing residential sites in the vicinity of the proposed site.   
Please feel free to let us know if you have any questions or need any additional information. 
 
We have provided the basis for our analysis and associated exhibits to assist in understanding 
the noise and safety issues that we have identified as being cause for serious concern over 
the proposed location for the firing range.  It is our opinion that these issues are of a 



  

significant enough risk to warrant consideration of alternate sites for the proposed range, or at 
a minimum, consider revisions to the constructions documents to fully address the noise and 
life safety concerns. 
 
 
Sincerely, 
 
BALZER AND ASSOCIATES, INC. 
 

 
  
Christopher M. Shust, P.E. 
Vice President 
Department Head, Site Development 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Attachments:  Engineer’s Review and Analysis Report 
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Section 1 
Executive Summary 
 
 
 
This review of the proposed Virginia State Law Enforcement (VSLE) Training Center site 
considers the possible impact of development for two critical areas: potential life safety 
impacts created by the firing range; and the disturbance of the peace by the noise created at 
the firing range.  In both areas, our review has identified the potential for significant impacts 
to the surrounding community by the construction and use of a proposed firing range at the 
Virginia Department of Corrections State Farm site. 
 
The life safety, or conversely stated, the potential for personal injury or loss of life, is a 
significant aspect of the citing and design for any proposed firing range.  The U.S. 
Department of Energy, Office of Health, Safety and Security have published a Range 
Design Criteria Manual (appendix A).  Based on guidance set forth in the manual, the 
proposed VSLE Training Center, if constructed at this site, would bring existing residential 
property within the limits of the surface danger zone (SDZ) for the types of weapons that are 
expected to be used at the range.  This situation is created by the combination of lateral 
proximity to the range, perimeter berm construction around the range, and the vertical 
orientation of the range (a down grade shooting position).  Without addressing these 
concerns, as little as 0.30-degrees of error in shooting scope calibration or human error 
could create a situation where a bullet would not be contained by the perimeter berming 
(Figure C1, C1A, and C2 provide plan and profile views of the range). 
 
In terms of the noise that the surrounding residential and agricultural areas will be exposed 
to, the impact would be considered significant.  Based on the sound study performed for the 
firing range, the existing homes located in the vicinity (Figure C3) of the proposed range 
would experience noise levels comparable to an airplane taxiing on a runway or a 
locomotive horn being sounding at a crossing.  The summary of HS-NL Data Table (Home 
Site Noise Level) shows the expected noise levels with the current design.  For all 17 home 
sites considered (including Shiloh Baptist Church and the inmate housing area), the noise 
levels exceed 74 dB and are as high as 90.6 dB.  Again, levels that are consistent with 
airplane and locomotive noise. 
 
After reviewing the development plan, the Powhatan County Comprehensive Plan, and 
considering the potential impacts to health, life safety, and general welfare, there are areas 
of the plan that need to be re-evaluated and possibly modified.  These areas include but are 
not limited to: considering the possibility of choosing a different site; modifying the existing 
berm configuration to help mitigate safety and noise concerns; and giving consideration to 
enclosing the range, to mitigate some of the safety and noise issues.  In considering the 
alternatives, there will likely be. 
 
 
 
 
 
 
 



VSLE Training Center July 27, 2010          Page | 2 
Balzer and Associates, Inc. 

Section 2 
Existing Conditions 

 
 
 

The area surrounding the proposed VSLE Training Center is characterized by a combination 
of low-density residential housing and agricultural lands.  The proposed site is located 
approximately 1,000-lf to the north of Old River Trail and is approximately 6,000-lf east of 
the James River.   
 
Generally speaking the terrain in the vicinity of the firing range could be classified as rolling 
with steep slope areas along the James River.  The State property and surrounding lands 
have been predominantly used for agricultural type uses, including active crop and pasture 
land.  Due to its proximity to the James River, stormwater drainage generally flows north 
directly into the River.  Given the proximity of the site to the James River, special attention 
should be given to addressing erosion control and stormwater management/stormwater 
quality requirements. 
 
The historic Shiloh Baptist Church is located approximately 3,000-lf to the west of the site.  
The area located to the west of Old River Trail has been identified as Priority Conservation 
Area and the Shiloh Baptist Church has been identified as a potential Virginia Historic 
Landmark.   
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Figure 2-1 Map 4 – Natural Resources Map 
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Section 3 
Zoning and Comprehensive Plan Overview 
 

 
 

The current Powhatan County Comprehensive Plan (last revised, 2003) and the current 
proposed Draft of the 2010 Long Range Comprehensive Plan for Powhatan County are 
consistent in their identification of existing and future land use for the area in the vicinity of 
the proposed firing range.   
 
The State owner property is identified in the plan as Public Land Use.  In accordance with 
this classification, the following is an excerpt from the Draft: 
 
 “ Public land is designated for institutional, governmental uses and publicly owned 
lands including but not limited to schools, administrative offices, parks, prisons, and other 
quasi-governmental uses.  The pattern or development design of a public area varies from 
one location to another, but they often have ‘campus’ like feel with moderate to large scale 
buildings located on large pieces of land.” 
 
The Plan goes on to further describe that the intent of public land should be to provide 
services and facilities for the operation of government and public operations in an efficient 
and sustainable manner.  The construction of a firing range on the property does not seem 
to fit with the intended use for Public Land Use, according to the County’s Comprehensive 
Plan. 
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Figure 2-1 Map 4 – Natural Resources Map 
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Section 4  
Surface Danger Zone (SDZ)-Health and Life Safety 
 
 
 
When considering a location for construction of a firing range, the surface danger zone 
(SDZ) should be evaluated based on the types of firearms that are going to be permitted at 
the range.  In the case of the Powhatan site, the FBI has indicated that they will be firing 
numerous types of weapons including .45-caliber pistols, M-4 (.223-caliber) rifles, and .308-
long range rifles.  The Department of Energy Office of Health, Safety, and Security regulate 
SDZ requirements (refer to Appendix A for Range Design Criteria).  A copy of the United 
States Marine Corps Range Safety Pocket Guide (Appendix B) has also been included to 
demonstrate the consistency of governmental standards used for SDZ evaluation.  When 
the SDZ criteria for the three weapons above are superimposed over an aerial image of the 
area surrounding the proposed firing range, it becomes immediately apparent that the SDZ 
encroaches on residential properties located across the James River, in Goochland County.  
The SDZ for the .308-long range rifle is over 3-miles long.  Figure 4-1 and 4-2 show the 
limits of the surface danger zones for the weapons listed above. 
 
 While the firing range has been designed with perimeter berms to deter bullets from 
travelling the maximum trajectories in the SDZ, there is a potential flaw in the firing 
range/berm design.  The range has been designed with the target area located lower than 
the shooter’s pad.  For the 300-yard range, the top of berm behind the target is located 950-
ft from the shooter with a 1.7% down-grade slope.  In this scenario, a level shot from the 
shooter would intercept the berm only 4-ft from the top of the berm, if the shooter is in the 
prone position and would clear the berm if the shooter were in a position with the rifle 
located 4-ft above the shooting pad.  Additionally, it would only take a 0.3-degree margin of 
error in the scope calibration of the shooter’s accuracy for a bullet to potentially clear the 
berm behind the target area. 
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Figure 4-1 Sheet C-1 Surface Danger Zone (SDZ) Plan 
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Figure 4-2 Sheet C-1 Surface Danger Zone (SDZ) Plan (Large Area) 
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Figure 4-3 Sheet C-2 Surface Danger Zone (SDZ) Profile 
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Section 5  
Noise Impacts – General Welfare 
 
 
 
In terms of the noise impacts: the sound pressure level data produced by the noise 
propagation model has revealed that the expected noise level for homes located in the 
vicinity of the firing range will be in the 70-90 dB range.  This includes the following specific 
locations: the inmate housing area will have a noise level of 74.6 dB, the historic Shiloh 
Baptist Church noise level will be 84.1 dB, and the homes located immediately behind 
(west) of the firing range will experience noise levels near 90dB.  To provide a baseline of 
reference, the following is a brief list of common incidental noise levels: 
 

• Aircraft (both idling and taxiing) 90-110 dB 
• Locomotive whistle blow  90-110 dB 

 
At the above listed levels, the incidental noise produced exceeds those levels published by 
HUD as acceptable.  During times of operation, the general welfare of the residents in the 
area of the range would be severely impacted and it would present the effect of being 
adjacent to an airport runway while planes taxi. 
 
It is important to note that while the firing range is surrounded by an earthen berm for safety 
and noise abatement, the effectiveness of the berm is severely limited due to the design and 
orientation of the firing range.  With the shooter being oriented south of the target and the 
target being oriented down-grade from the shooter, the berm acts as if it were only 4-feet 
tall.  Given that sound propagates in all directions as it travels, the sound wave travels down 
the firing range as it expands and then escapes the confines of the and travels with minimal 
interference to the surrounding residential and agricultural areas.  In essence, the design of 
the firing range is only minimally effective at reducing the noise that will be created, if at all. 
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Figure 5-1 Summary of HS-NL Data 
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Figure 5-2 Sheet C-3 Sound Plan 
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